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(54) SIGNAL CONTROLLER AND LIGHT EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active thin film EL matrix that 
is driven at a high speed, and to provide its driving method. 
SOLUTION: By synchronizing the power supply which drives EL 
elements and control signals that control light emitting/ light non- 
emitting of the elements, all of the writing of light emitting data, light 
emitting driving and stopping of light emitting driving operations are 
conducted in one scanning interval for EL element light emitting. Thus, 
the active thin film EL matrix is driven at a speed much higher than a 
conventional speed and luminance of the entire matrix can be made 
uniform. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the active EL matrix which makes the 1-bit EL circuit containing the EL element by which 
the series connection was carried out to the switching element made a flow / un— flowing with a register, 
and the drive power source each matrix point. When the 1st data-hold section to which said register 
holds the data corresponding to a drive / un-driving, and the data signal corresponding to said data are 
supplied, [ of said EL element ] The data write-in section which writes these data in said 1st day 
evening attaching part, The 2nd data-hold section which is connected to said switching element and 
presupposes a flow or un-flowing this switching element with the data held, The data written in said 1st 
data-hold section about two or more 1-bit EL circuits to coincidence While being signal-control 
equipment which drives said active EL matrix which has the latch section transferred to said 2nd data- 
hold section and supplying a data signal to said two or more 1-bit EL circuits one by one The signal 
which controls actuation with said data write-in section and said latch section is outputted. The latch 
signal which transfers the 2nd data-hold section HEDETAfrom said 1st data-hold section is outputted 
after completing the writing of the data to said two or more 1-bit EL circuits. Signal-control equipment 
characterized by being set up so that the signal which presupposes un-driving said EL element through 
said data write-in section and said latch section about said two or more 1-bit circuits at said 2nd data- 
hold section may be written in coincidence, before the writing of the following data is started. 
[Claim 2] It is the active EL matrix which makes the 1-bit EL circuit containing the EL element by which 
the series connection was carried out to the switching element made a flow / un-flowing with a register, 
and the drive power source each matrix point. When the data-hold section to which said register holds 
the data corresponding to a drive / un-driving, and presupposes a flow or un-flowing said switching 
element with the data held, and the data signal corresponding to said data are supplied, [ of said EL 
element ] When a reset signal is received with the data write-in section which writes these data in said 
data-hold section While it is signal-control equipment which drives the active EL matrix which has the 
reset section which resets said data-hold section so that said switching element may become off, and 
supplying a data signal to said 1-bit each EL circuit The signal **** aforementioned reset signal which 
controls said data write-in section is outputted. It is before the next data writing ** rare ** in the same 
1-bit EL circuit after completing the data writing to said 1-bit each EL circuit. Signal-control equipment 
characterized by being set up at the time of the predetermined time amount progress after the EL 
element of this 1-bit EL circuit emitting light so that said reset signal may be outputted to the reset 
section of this 1-bit EL circuit. 

[Claim 3] The signal-control equipment characterized by for during the period which makes said EL 
element drive according to said data signal to output said control signal which makes a connection 
condition said drive power source and said EL element to said switch corresponding to the timing of the 
output of said latch signal to the luminescence equipment with which the switch which controls 
connection with said drive power source and said EL element according to a control signal was formed 
in signal-control equipment according to claim 1. 

[Claim 4] The signal which controls said data write-in section in signal-control equipment according to 
claim 2 is signal-control equipment characterized by being outputted to different timing to said two or 
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more 1-bit EL circuits. 

[Claim 5] Said reset signal is a signal processor characterized by making the signal which controls said 
data write-in section to a different 1-bit EL circuit from the 1-bit EL circuit where this reset signal is 
inputted in signal-control equipment according to claim 4 serve a double purpose. 

[Claim 6] The signal processor characterized by being what controlled so that the phase contrast of the 
signal which controls said data write-in section, and said drive power source becomes fixed mutually 
among said two or more 1-bit EL circuits in signal-control equipment according to claim 2. 
[Claim 7] Signal-control equipment characterized by to output the control signal which disconnects said 
EL element and said drive power source to said switch in the period which writes in said data signal to 
said 1-bit EL circuit to the luminescence equipment with which the switch which controls connection 
with said drive power source and said EL element according to a control signal was formed in signal- 
control equipment according to claim 1. 

[Claim 8] Luminescence equipment characterized by having the active EL matrix by which drive control 
is carried out with signal-control equipment and this signal-control equipment given in either from claim 
1 to claim 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thin film electroluminescent matrix and its drive 
approach of an active mold especially about the luminescence equipment by electroluminescence. 
[0002] 

[Description of the Prior Art] Although it is a light emitting device (henceforth an EL element) using an 
electroluminescent element emitting light if driver voltage is impressed to semiconductor materials, such 
as zinc sulfide which added manganese, since this can be integrated on one glass substrate etc. in a 
high precision, what arranged many components in the shape of a field can be used as a character 
representation panel, and is arranged in single dimension and can be used as an exposure system of an 
electronic formula printer. Since it has many advantages, like the legible display which can manufacture 
these luminescence equipments to a thin light weight, and does not have that a space utilization factor 
is high and that inclusion to portable mold equipment is easy, and a blot is obtained, research is 
advanced quickly in recent years. What equipped each EL element with the switching element required 
for control of the luminescence, the power source, etc. especially is [0003] to which development and 
amelioration are advanced since it is called an active mold and an external control unit does not need to 
become complicated ("TFEL Edge Emitter Array for Optical Imaging Bar Applications", Z.K.KUM, et al., 
Proceedings of the SID, Vol.28, Jan. 1987, pp.81 -85). The active mold EL matrix which is an electric 
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matrix which uses many active mold EL luminescence circuits as an element consists of a set of the 1- 
bit basic circuit (henceforth a 1-bit EL circuit or a 1-bit circuit) containing the EL element driven by AC 
power supply as conventionally shown in drawing 1 . These 1-bit circuits are the switching elements QD f 
such as a thin film transistor (henceforth TFT). It is opened and closed. Switching element QD It is 
controlled by the TFT switching element Qw different from the capacitor Cs for data-hold connected to 
the gate. Data signal DATA sent to the 1-bit each circuit is written in the capacitor Cs for data-hold by 
ON/OFF of the TFT switching element Qw. ON/OFF of a switching element Qw are performed by 
strobe signal STROBE from signal-control equipment. At the time of the driving signal with which a data 
signal makes the EL element concerned emit light, it is high potential, Capacitor Cs is charged by the 
high level, and the charge electrical potential difference is a switching element QD. As a result of 
becoming gate voltage, it is a switching element QD. It flows, and as a result, a serial closed circuit is 
constituted, an EL element CEL drive is carried out by the drive power source, and EL element CEL and 
the AC power for a drive (driver voltage Va) emit light according to it. It is Component QD when it is a 
low when it is a signal for a signal not to drive the EL element concerned, and the signal is written in 
Capacitor Cs. Since it will be in an OFF state, it is stopped by the drive of an EL element. Therefore, by 
the scan which writes desired data in the data-hold capacitor of a 1-bit each circuit one by one, the 
luminescence condition of a request of EL matrix is acquired by using one scan time as time 1 frame. 
Since circuitry is easy for each luminescence unit, common driver voltage is usually impressed. 
[0004] An active EL matrix including a majority of these 1-bit circuits can be constituted in the electric 
nxm matrix of a drive in which it divides into m blocks (m is an integer) for convenience, and each block 
includes n 1-bit circuits (n is an integer) ( drawing 3 ). An approach to write in the data in this case is 
expressed, it applies 1 scan-time Ts (time amount required to scan all 1-bit circuits once), and drawing 
5 is a strobe signal STROBE1 thru/or STROBE m for every block. The signal of a drive (luminescence) / 
not driving (nonluminescent) is written in n 1-bit circuits by the basis, and the luminescence condition of 
the whole matrix is controlled. Signal STROBE The 1-bit circuit where the writing of luminescence data 
was carried out drives throughout [ after data writing / concerned scan term ] according to a drive 
power source. Therefore, the drive period Td of a 1-bit each circuit must be the same as a scan period 
Ts in this case. That is, supposing the EL element which suited the drive condition in one scan period 
changes to the condition of not driving, in the next scan period, after nonluminescent period shift, this 
EL element will decrease the amount of luminescence, and will go ( drawing 7 ). 
[0005] 

[Problem(s) to be Solved by the Invention] Since the conventional drive approach waits for attenuation 
after the scan period progress for luminescence in this way, the combination of the scan period for 
luminescence (henceforth a luminescence scan period) and the scan period (henceforth a 
nonluminescent scan period) which waits for attenuation of luminescence is the substantial period of 
luminescence / nonluminescent control. An EL element usually has the damping time for about 1ms. So, 
when one scan period may be sufficiently longer than this damping time, it is satisfactory, but since 
luminescence and both nonluminescent scan periods are the same, the substantial period of control 
serves as die length for two scan periods, and serves as extent for about 2ms at least. This has barred 
improvement in the speed of a scan. When using EL matrix for the exposure system of an electronic 
formula printer, since improvement in the speed of printing is very important, such a conventional drive 
approach and equipment include the serious problem. 

[0006] Then, by solving this problem in EL matrix, this invention makes it a technical problem to give the 

high-speed drive approach and high-speed EL matrix of EL equipment. 

[0007] 

[Means for Solving the Problem] This invention makes the drive which makes each EL element of an 
active thin film EL matrix emit light, and the luminescence attenuation after a drive halt perform within 1 
scan period as a means for that. 

[0008] When this means is furthermore specified, actuation from luminescence to a luminescence halt is 
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made to complete substantially within 1 scan period by the writing of the data to a 1-bit each circuit, 
**** of a luminescence stage, and suitable selection at the time of actuation of an EL element drive 
power source. That is, let one scan period be an actual drive period. 
[0009] 

[Function] According to the above-mentioned means of this invention, since it becomes unnecessary to 
prepare like before the scan period which waits for luminescence attenuation apart from the scan period 
for luminescence and luminescence and attenuation are made within 1 scan period, the drive rate of EL 
matrix can be raised. 
[0010] 

[Example] EL matrix and the drive approach of becoming the first example of this invention are 
explained. Drawing 2 (A) shows the configuration of the 1-bit basic circuit which becomes the first 
example of this invention. EL element CEL and switching element QD by which, as for this 1-bit basic 
circuit, power is generally impressed from the alternating current drive power source S through Switch 
Sw to the bottom of control of signal-control equipment as shown in this drawing from — the becoming 
series circuit is included. Switching element QD Generally it is a thin film transistor (henceforth TFT), 
and the gate G is connected to a register. This register is data signal DATA which specifies 
luminescence/nonluminescent one of the EL element concerned in the example of drawing 2 (A). Latch 
component QL for writing in or eliminating this data signal to the switching element Qw for writing this 
data in the capacitor Cs 1 and Capacitor Cs 1 for holding, the 2nd capacitor Cs 2 for holding said data 
signal, and a capacitor Cs 2 It contains. Switching element Qw and latch component QL It is TFT. 
[001 1] The data line is connected to the input edge of a switching element Qw, and the first capacitor 
Cs 1 for data writing / maintenance is connected between the outgoing end and gland. The gate of a 
switching element Qw is connected to the strobe signal line of external signal-control equipment. 
[0012] The outgoing end of a switching element Qw is the latch component QL further. It connects with 
an input edge and is the latch component QL. An outgoing end is a switching element QD. It connects 
with Gate G. Latch component QL The second capacitor Cs 2 for data-hold is connected between an 
outgoing end and a gland. 

[0013] These switching element Qw(s), the latch component QL, and the drive power source S are 
controlled by external signal-control equipment to operate to the timing of data signal DATA and a 
strobe signal, and a request. 

[0014] Since EL matrix contains the EL element of a large number which make a unit the 1-bit circuit of 
this drawing 2 (A), divide it into m blocks (m is an integer) of a drive which include n 1-bit circuits for 
convenience, it enables it to write n data DAT A1-DATAn(s) (for n to be an integer) in each block, as 
shown in drawing 4 (A), and constitutes them in the electric matrix of nxm. When driving m blocks to 
coincidence, the latch signal of the latch component of all the EL elements of all blocks is carried out in 
common. Also when using it as an image bar of an electronic formula printer etc., the same block 
configuration is sufficient. 

[0015] Drawing 4 (B) is EL matrix which becomes the second example of this invention, and drawing 2 
(B) shows the configuration of the 1-bit circuit. This example is the reset component QR for discharging 
EL drive data further held to the capacitor Cs for data writing / maintenance in the 1-bit circuit of the 
conventional example shown in drawing 1 . It connects with Capacitor Cs and juxtaposition. Reset switch 
QR It can constitute from TFT and the current passage electrode is connected to the capacitor Cs for 
data-hold, and juxtaposition. Moreover, the gate is connected to signal-control equipment. It compares 
with the first example and this configuration is Latch QL. Since it is unnecessary, it is easy on that part 
structure. 

[0016] With reference to drawing 6 (A), actuation of EL matrix of the first example of above-mentioned 
this invention is explained. Although it becomes a single dimension matrix when each block includes only 
one 1-bit circuit, please note that a principle is completely the same also in this case. 
[0017] The switching element Qw for data writing flows for every block by strobe signal STROBE1-m 
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sent from signal-control equipment in one scan period Ts of arbitration, data are written in each 
capacitor Cs 1 for data-hold, and it goes. After writing finishes, TFTQw is turned OFF and data are held 
at this capacitor Cs 1. The written-in data are the latch signal LATCH from signal-control equipment. 
Each latch component QL It is held at a capacitor Cs 1 until it flows, and it; is not outputted to the gate 
of each switching element QD. 

[0018] Common latch signal LATCH with which all the latch components were sent from signal-control 
equipment after the above-mentioned data writing was completed about all blocks (at the time of time 
amount Tw progress of drawing 6 (A)) Latch component QL It flows. The EL element drive data (signal 
of high potential) currently held at the first data-hold capacitor Cs 1 are outputted to the second data- 
hold capacitor Cs 2, and EL element drive data are held in the form where this capacitor Cs 2 is charged 
at a capacitor Cs 2. It is a switching element QD by this charge electrical potential difference. It is 
turned on, and at this time, an EL element is driven with the alternating voltage Va currently impressed, 
and emits light. 

[0019] Moreover, when the data signal (low voltage signal) which does not make the EL element 
concerned drive is given to the data line, they are a switching element Qw and the latch component QL. 
By flow, the charge accumulated in the capacitor Cs 2 till then discharges, and it is a switching element 
QD. It is made an OFF state and the drive of an EL element is stopped. In this example, all 1-bit 
components are connected to the common latch signal, and a drive halt of all the EL elements is carried 
out at coincidence. 

[0020] If time amount Td passes after a latch signal is given, a drive stop signal will be given to all 1-bit 
circuits. In this case, time amount (Tw+Td) is smaller than a scan time Ts. Therefore, the EL element 
which received the driving signal made to emit light also has luminescence stopped within the scan 
period. Then, a drive halt of the time amount Tr until the next scan is started is carried out, and 
discharge of Cs1 and Cs2 is made ( drawing 6 (A)). 

[0021] In addition, latch QL Since any EL element is driven to coincidence and a drive halt is carried out 
at coincidence, you may make it applied voltage Va operate during this drive period. 
[0022] Generally, since the writing of data can be performed very much in a short time, it can perform 
all to a halt of the writing of luminescence data, a luminescence drive, and a luminescence drive within 
the same scan period by synchronizing three sorts of actuation suitably in this way. Difference of this 
point and this EL matrix drive approach is carried out very much to the conventional drive approach of 
drawing 5 . 

[0023] EL matrix which consists of a 1-bit circuit of drawing 2 (B) which becomes the second example 
of this invention operates as follows. Drawing 6 (B) shows the timing used for the drive approach of 
drawing 2 (B). By making the reset switch into the OFF state, the writing of data is performed like the 
conventional example at the time of drive data writing. When an EL element emits light, it is the reset 
switching element QR by the reset signal RST after the fixed time amount. It is made to flow and is a 
switching element QD. It is made an OFF state. Thereby, the drive of an EL element is stopped. 
However, this reset is carried out to the time amount Td shorter than one scan time after luminescence 
drive initiation (Td1 of drawing 6 (B), Td2 grade). These EL elements do not need to make coincidence 
not necessarily emit light altogether, and should just carry out sequential luminescence in fixed 
sequence. Therefore, signal STROBE which writes data in other 1 bit circuits of EL as a drive halt reset 
signal after time amount Td j is assignable. 

[0024] By this drive approach, it differs from the first example in that EL drive power source S is always 
impressed throughout [ scan term ]. However, in order to make the luminescence conditions of each EL 
element uniform, it is desirable to keep constant the difference of the phase of a drive power source 
and the phase of a strobe signal. Since this drive period Td is shorter than one scan time Ts, the drive 
period of each EL element performs attenuation luminescence with period Tr=Ts-Td of the time of 
termination of the scan period concerned, and a drive halt, after a drive halt is carried out and carried 
out, only by having covered a part of scan time concerned. Therefore, the luminescence intensity- 
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distribution curve at this time turns into a charge-discharge curve of a capacitor, and a similar curve, as 
shown in drawing 5 . 

[0025] In addition, as shown in drawing 6 (A), when the period Tw which performs data writing where a 
drive power source is stopped is before luminescence by the latch signal, luminescence initiation is after 
[ from each scan period initiation ] Tw, but since write-in time amount is very short, this has been 
disregarded in drawing 8 . 

[0026] If a halt of the drive of each EL element and a drive is included in 1 scan time as stated above, 
as shown in drawing 8 , both luminescence under drive and luminescence after a drive halt exist in the 1 
scan time ( drawing 7 and "luminescence section" of drawing 8 ) aiming at luminescence of an EL 
element. In the case of for example, EL bar, the quantity of light Lon which should be used in the 
luminescence section is the amount of integrals which integrated with the luminescence reinforcement I 
within one scan time Ts after luminescence initiation from time amount zero to time amount Ts. The 
amount Loff of time quadratures of the luminescence reinforcement I in one scan period ("non-scanning 
section" of drawing 8 ) Ts aiming at luminescence following this is unnecessary in this case. Therefore, 
it is required that it should shorten the drive time amount Td, maintaining Lon in tolerance since the 
significant signal ratio as an EL matrix is Lon/Loff, and Ratio Lon/Loff should be enlarged. By the way, 
in the drive approach of this invention, please note having incorporated a part for the principal part of 
Loff in the conventional drive approach ( drawing 7 ) to Lon of this drive approach. Therefore, by this 
drive approach, above-mentioned ratio Lon/Loff is immediately improved greatly automatically by 
shortening the drive time amount Td. Therefore, the problem which remains is only shortening the drive 
time amount Td, maintaining Lon in tolerance. What is necessary is just to **** the suitable value of 
Parameters Ts and Td according to the luminescence property I of an EL element of having ****(ed) for 
that purpose, the drive period Td, a scan period Ts, and a ratio — the qualitative relation between 
Lon/Loff is shown in drawing 9 . Selection of the above-mentioned parameter will be easily called for, if 
it asks for a property Fig. like [ ingredient / selected / EL ] drawing 9 . For example, if the range where 
Lon/Loff is permitted, and the range which can permit Ts are specified, a fixed field will be made on 
drawing 9 . Then, it turns out that what is necessary is just to choose a curve suitable [ from ] among 
the characteristic curve groups which pass through this field, i.e., suitable Td. 
[0027] 

[Effect of the Invention] In the drive approach of the active thin film EL matrix which contains the 
switching element which turns on/controls [ off ] this invention with a register as explained above as 
each matrix point It is based on the time of said scan initiation while giving the data signal which scans 
said active EL matrix and flows through said switching element alternatively to said register. And since it 
was made to make said selected switching elements of each un-flowing before termination of this scan, 
all can be performed to a halt of the writing of luminescence data, a luminescence drive, and a 
luminescence drive within the same scan period. Consequently, the drive of EL matrix can be performed 
at the high rate which is not in the drive approach by the conventional example. 
[0028] Moreover, by this drive approach, effective luminescence signal-ratio Lon/Loff can be easily 
chosen by choosing the ratio of the drive time amount within 1 scan period, and the drive halt period 
following this. 

[0029] Moreover, since this invention operates said AC power supply or can carry out an actuation halt 
further in the above-mentioned active thin film EL matrix drive approach on the basis of the time of 
initiation of said scan, and actuation of said register, each EL element can be driven on the electrical 
potential difference of the same phase, and does not have the luminescence unevenness of the whole 
matrix. 

[0030] Since it was made the business containing at least two switching elements which write these 
data in this capacitor with the signal which this register was connected to at least one capacitor holding 
a data signal, and this capacitor as a means to realize the above-mentioned drive approach of the 
above-mentioned active EL matrix further again, and was received from signal-control equipment, or are 
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eliminated, the above-mentioned EL matrix drive approach is easily realizable. 

[0031] Moreover, since the above-mentioned switching element can be used as a thin film transistor in 
this invention, actuation effectiveness is high and EL matrix with a high EL element consistency can be 
realized by lightweight small. \ 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the 1-bit circuit of EL matrix of the conventional example. 
[Drawing 2] (A) is the 1-bit circuit of EL matrix by the first example of this invention. (B) is the 1-bit 
circuit of EL matrix by the second example. 

[Drawing 3] It is a matrix block diagram in EL matrix of the conventional example. 

[Drawing 4] It is a matrix block diagram in EL matrix of the first example of this invention, and the 

second example. 

[Drawing 5] It is the signal timing chart of the conventional example. 

[Drawing 6] It is the signal timing chart of the first example of this invention, and the second example. 
[Drawing 7] It is drawing showing the luminescence intensity distribution of EL matrix of the 
conventional example. 

[Drawing 8] It is drawing showing the luminescence intensity distribution of EL matrix by this invention. 
[Drawing 9] It is drawing showing the relation of the effective luminescence signal ratio of EL matrix and 
scan time by this invention. 
[Description of Notations] 

CEL EL element S EL element drive power source 

Sw EL element drive electric power switch Va EL element drive supply voltage 
QD 1-bit circuit switching element 

Qw Data write-in switching element QL Latch component 
Cs1 First capacitor for data-hold 

Cs2 Second capacitor for data-hold DATA Data signal 
STROBE Strobe signal LATCH Latch signal 
RST Reset signal Ts Scan time 

Td Drive time amount Tw Data write-in time amount 

Tr Non-driving time amount Lon It is the amount of luminescence at the time of a drive. 
Loff It is the amount of luminescence at the time of un-driving. 



[Translation done.] 
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tc (»E7 i -^»€ra*.««:iw»r-6m^&^imB'j-fe 

MES-1 fy hEL®8&^©x-*»£&*#ifiS:n£. 
W U 1 tfy h E L ®mz&(D7 : -5>W%&l£nz>mT'$> 
■3T.K1 hELBK©EL*^563t»3fJtOlt 
WiBiaiec.Kl k'y h E LESS© U -fey KSEtcME'J 
-fey h^*tti*-r*«t5t»3tSnTHa^tSr»* 

T. 



(2) 

2 

WEB»««i t WE E L * ^- 1 © SEtt S *H»fl|# K J6 U 
TttWTS*-f y^3WR»t6nfc»3tS«K:»U, WE 
yy^ft*§-©tU;*j©:$"r 5>y£*tJ£LT, i!Ef-^ 

ft^t t * i; t me e l m=f- & mm s ■& 3$ ra«f © *w e 
mmmm. t me e l *ft &s«t«ffi t -r * we»j»« 
^ * m b x -i* y k ** l x tb * -r s c t £ » tft t T 5 ft 

T, 

io MBx-^fc^i&^SBSiHfrfSft^tt, «R©f&El 
tfy HELim&fClttLgfc-g)^ 5>nHJ*Sn«: 

t * *#s& t -r * ft ^ fMfP sa. 

HMOS 5] »*«4B*oft^W»S«k:*vs 

WE U -fe y h ft^fi, Mt'J-kyh ft^A# 

2/ hELHIS&tSftS 1 tfy hEL(ElSStC*fr'5.WE7 :: 

[»#*6] W*^2E«©ft^$iJHgg(c*^ 

20 T. 

Offiffl3S*«. ffi*©WB 1 My V E L HSSfflTS^tC- 

[W*^7] St*«lE»c©ft#f&JffllgBK43^ 
T, 

iireEiiti t me e l jR^f- 1 ©^^fflfflift^ \zm c 

1 Mv hEL®SS{C^LHfiEx-^«^©»#^2:fT 
30 3ffl^fC43^T, MBX-f -y^tc^ UMBEL »T-«tM 

Be»tt«i *«jwr *iw»ft^sai*-r* - 1 
<h-r^>ft^*ij^ig«o 

B«©«^iHfPS«i, ^©ft^SiJWSBtCcfcoTlBlft 
[0 0 0 1 ] 

[0 0 0 2] 

#©±ic*WbT#^.©T, ^©psiTssttKge^Jb 

so gE5nJUT«^En^Sfi©S^tLTfiJfflT^?». Z 
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.3 

KU*©&<^jl.^l>^##S>n£ £ £:&£*©#< ©PJ 

SnTl^S CTFEL Edge Emitter Array for 
Optical Imaging Bar Applications", Z. K. KUM, et 
al. , Proceedings of the SID, Vol. 28, Jan. 1987, p 
P. 81-85) 

[0 0 0 3] £>&.<D72 ; rj7mEL%yt®&$:mmt 

EL*^S-&tH hfy hS#HJS& (J^T, lk'^hEL 
l.lfy hH»ttJ»Kh5>S?X^ (J^T, TFTi^ 

5) fox< vT-yt/m^QQ \z£vmmt<nz>. x-r 

ffi3>f>D-Cst, giJ©TFTX-r 7f>^*fQw 
-?(lfDATA^TFTX-f y 9->ifm=FQw<D^> 

/*yiz£K>y f -?Uftm3>7 : >vc s £»€r&tr. 

fflX hn-^m^STR0BETffftt>n*. x-^ls^S 

0. 3>7 :? >-t)-c s^ffli^^;nc5E*$n, ^-»5Sm^ 

■i y7->tfX¥QD ^IL. f©MEL*fC EL * 
«fctfK»fliAC«IS (IgftttffiV a ) £tjft$ijBfllsltt£;W 

jsu igibmM tioTEL m=f- c iimm £ nxijtt 

5. (l^sgEL^f £iK»LftUfc&©{a*tT£5 
t*ttfil"^;PT*D, ^-CDft-^^3>7 : >-y-C s (C# 
fiiitl/:itl«fQ D *t*7tt«ta4fc». EL 
H^GXglbttfltjkSna. fetftl My h@l8©x- 

^{s»n>x>-y-tciiii^^ma©T : -^^«^iAo^ 

[0 0 0 4] Z<D1 My h®®&£>$c£&7?T4 7E 
LVh'J y Z>*\-m.m<D®.-g.±.mZfu y 9 (mJ4«E») 

#yn>^anl (ntefigc) OltfyMl 
SS$r^tr«mWn XmV HJ y t> XlC^T -5 Z. tifiH 
2Z> (H3) . BSB^oa^fflr-^rottMfe 

X hn-^f= ^STROBE lfct^L STROBE m fflfetTnl 

©1 tfy h@js»riiK«i mm /imm w%m ©ft 



(3) 

n*. ft^STROBE H±0«Jtx-^OS*ii**«Sn 

fc i t*y hmmt^-pwg&fru&oymwife&mm't' 

y h@»OK»»!WTdtt3tSE»3WT s tHUTfcttn 

LTfr< (07) . 
[0 0 0 5] 

«fc 5 K58^©fc«)©jt*JWMISil«»C«**«fOOT, 
»*©«»ft#-33£alE«il« (EAT, ^ffiJtifeSJWWtS- 
ELSjf^ttffilfttlmsSKOWail^MSrWr 

[0 0 0 6] f;f«WEL? h U y ^XtC&tt-S 
[0 0 0 7] 

[«II£*Pife-r*;fci£>0#a] *©fc»©fg;tl/T. 
^mVTZy-A ^IIELTh U 7?X©SEL|f 
so «:583ttS-&SKfttB»fltjt«©5S3t«ftt*-^SE«l 

[0 0 0 8] $e>(CC©^a^iNp^f St. #lt*yh 
[0 0 0 9] 

[f^ffl] *^BJ©±f3^atc<fcn«, t£#©<k3K:563fc 
© tz & © £4 KB m t m \Z |83t «* £ *"3 £4» IB] * R V} 

[0010] 

[*S£0*J] *5EWO|g-|lli«K>i*E L7 h 'J y?X 

4j<ttxB»^«*Kwr*. 02 (a) «*^a^©m- 

HSiMlCftS 1 t*y r-S*0gS©«fife$:*-r. C©EI(r 
^Tct^tC, ^©1 k'7 hS*0SS«-^tC(f^$iIffllg 
B©$iJffli©T(r35^IKi!)itiiS^e7>-r 7?Sw^l/ 

so D *»Stt«ia?!IiaiS*^-C^4. ^^7f>^fQ 
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5 

X*«H2 (A) ©flITtt. SRELjffOM/** 
/ItCslt, a >x>-y-C s 1 tiCDx-^^S^^ 

s 2 HC©^-^-*! XHiSt5fe»ffl 
7-y^*T-QL twists. Myf>^3HfQw. 5 y 

[0 0 11] x-^HteX'f yf>y*fQwOA*t 

[0 0 12] *<y^>£f* : ?Qw©ffiaiBttS&fc:7 
yyfP^QL ©ffl^SSi£y*5>b*<i©p f mc?g-©7 ; - 

^«j#ffl3>5*>-y-c s 2 saltan*. 

[0 0 13] ^ne,©X^7f>^fQw, ^y^H 
^Q L . tJ«ttXK»««Stt7 J -3'«^DATA*«t^h 

[0 0 14] EL-7MJ7^XlJC©i2 (A) ©It' 

©ffi±nf© 1 k*y bm^^tSfay y-mffl (mli 
fc#fdU 0 4 (A) Ic^f <fcy (~#:/Dyy tc 
nflOx-^DATAl- DATAn (nttSSc) 

T-<T© E L ST? © 5 y y^Si^© 5 y y^ff^Sr^jIlCT 

£ *> H»© 7 D y y- It jSTJ£ D * . 
[0 0 1 5] 0 4 (B) tt*5SM©|(Sz:3S!fiW|Ktt4E 
LYh'Jvl'XT, 0 2 (B) «^© 1 b'y h(s]S§©« 
j££*T. C©SI^J«0 1 (C*-ref*^J© 1 k'y b® 

•J -fey bX-i y^QR *>T F TTi^tf, *-©««EiS 

[0016] 06 (a) zmmvT±m<D*.$£w<Dm- 

y-**fcfc*lfl© 1 tfy hm&*^tr«^tt-^C7CV h u 

vzxtuztf. z<Di§,&h£<mmt)mc-v&z>z\t 



[0017] ftlffl-SSI^T s C45t»T«^Sd»S 
gfr <=> it £ ti/t X h a - STROBE 1 - m IC J: 0 «• y* 

nyt>mz7 ! -?wz&?>-m<D7>^ 7f>^ifQwii 
7(c$n« 7-'-^ti^©n>x>-y-c s i [c«}#$n 

^LATCH iCkO&yyy^JtS^QL ^WSST3>t 

>+»-c s i tr«^$n, iI-tw 7? >^$f Qn©y- 

[0 0 18] ±fB©7 f — i'itiiW^Tffl^ni' £ 
Km>T**.7T*£ (0 6 (A) ©^MTwHiiS^) T 
^T© 5 y y^Sft^J&MI^ JHW8«j&> 6 it 6 n&#a© y 
y^ff^LATCH Kck D y y 3^7Ql A { tIStl. M§- 
©^-^«Jta >^>U"C s 1 KfiMSSftTUfcE L* 
^W$h=T-Z («*&©m^) #?g-©5r-*«£fa> 

x^itc s 2 trm^sn. :©a>f>tcs2^t 

$tl-5JgTEL^^S!)7 ; -^^n>x>-y-C S 2\Z% 

mztiz* z\<D3tnmiziz£K)x^ y^y^m^Q^ & 

•*>W.m\Zfcr>. £©<fc#EL*^ttBlftlSnT^*3£ 

[0019] afcattEL^sttiis-etttJx-^m 

T> X'fy5 1 >y*^QD EL*f© 

mw}tf&±-£nz>. z\cDmmmT'\tT^<T<D 1 t*y 

■T^®©^y^m^t^$nT*5D> T^tfflEL 
*^ J&* HI* \Z lk $ n 3 «fc 5 fC & r> T H ^ . 

[0020] vy =?mmfi5-x e, n-ca> s &M t a 

ilT* jh«#*<-r ^T© 1 f y h [Hli&fC-^x. £> 

il5. r©«-&P#ra (Tw + Td) a^ftNf^TscfcO 
/h£t^o ft^TBttS-ltseiMS^sattfcELiii^fc 

s l*5j;Z>"Cs 2 (06 (A) ) „ 

[0 0 2 1] ^ 7 7fQL (C<tt)^-rn©EL^ ! b 

a«^©ffi»«|Hl«1'©*f^»S-B:*«t5KUT%)«J:(ri. 
[0 0 2 2] -*t7*-^©«*ii*tt##»CSfiflWlC 
HfrT^S*^. ^©J;5(cHa©^l!i^)gaic|wiffl$ 

Z>Z\ttf-?£2>. Z\(D&, *EL7MJ y^TMm^ 

[0 0 2 3] *»WCD*-^!fiWfCttSBI2 (B) ©1 
fy MlESA^^SELVhU y y X^JWT©^ e> Jcf^ 
I/jTSo 06 (B) 110 2 (B) ©B»*fttCfflV»4^ 



ffl 2002-140035 (P2002-1 40035A) 



(5) 

7 

ntz t S tt-*©-j£l$H«K: U -fc y h mnR S T K J; K) 

»**ffjhSn*. fcfc'b, £©Ui:y htt3E3flB»BB& 
-i£iE«rMJ;D i bSV^IWTdKff/j:*>ns (06 
(B) ©Tdl, Td2f) . enSCELiWf 

«*»3tS*titfJ:V>. ffioTl5MTdfg©KWrf!t.it 'J 
-fey hff^t LT, iOEL 1 t'y hHISSfCx-^ 10 
cf&tf fit ^-STROBE j SSTSet^T'tli. 
[0 0 2 4] £©K»#jfcT?ttEL«tt*iBStt;£S£MB 

*«3£U^. iroBiftSSIHITdtt-^fil^WT s&Qh 

Ktofc-3T©*.ffS:ton. Bi&ffjtaftfcS&ttyiRjts 

J«ra©*!F7l»*i:T?©8]MT r =T s- Td, SEIijff.lt© 
**««fE3ttSfT!tt-5. ffioTil©^©^^^ 20 

ttttttg 5 tc^-r^ ten >T J >-y-©**-^*ftisi 

SMH©lBl*4:fc*. 
[0 0 2 5 ] «, 0 6 (A) l:gL-fcJ;5l:77^ 

*SfT&3MIISITwi&**$«£, »%ntt«#£3»ll9m 

T, 0 8Tte£n£l«*gLT£>5o 
[ 0 0 2 6 ] R±izfi^fcck 5 fc, #EL* : p©Bl!i£gB 

©3Eft£BW£T*-j£2EP*IHJ (0 7feJ:y:g|8CD rfg 

0 ntt, {«Jitf E LA-»«& 1 

MT s A<D9B%!ftft I *P*WH*na>&l9MT s 

SfflPfl (08© r^MEKIRIj ) T s fcfettSSHfcil* 

1 ©B$M«#-*L o f f «^©«^^Fg©t>©T$.?)„ 

n/Lof fT»5*6. L o n fcifSIBJIW;:^^ 
OllillTd6BIBU *»5ttLon/Lo f f ft* to 

©*§£. ffi*©Sgfl!)?j& (0 7) fcfcltSLo f f©± 
g^#£#SMfc££©Lo nfc&D^T^3££{e£ 

■T*Iltt«fcOSf['6»C±EH:L o n/L o f f tfgttM 

i^t<Ki$n5. tJEoTasrasttLonftwsiB 

»rtH«-6t30«»«flWTdS;ffillir*C4:fc^fC» 
5. ^OfcfttliSRl/fcE LffdJ^WHt I ICJ^C 
T/^ji-^T s*±tfTd©a3&«*IHRm«J: 
BtbWKTd, £3£J|l!BITsi5j:tfJtLon/Lo so 



8 

f f ©KcSttM&M^ttB 9 i;SLxa&5. ±g;t5 

on/Lo f f (Dftm^nzmmtT sfflffgTtSl 
[0 0 2 7] 

■C*>/*7lW«Sn*^'f •7 5 1 >y^^#v h "J y 
ZXtitLTiStSTi/TJ ^IIEL"7h U y yX©BE 
Kj^ftiCiS^T, mflBT^x^^ELV MJ y 

SLTME^W y^>^*^ &»R«fc«*a-r47*-* 

U y ^X©ig«)*tT#S. 

[0 0 2 8] *fcCOe«»*feTftt— jfeSEMMrtOBlfc 

<fc<9, ti^f^JtL o n/L o f f ftf ICISJT 

[0 0 2 9] Sfc*5S9iW:±lE©7'*5 l -<' yillEL? 
HJ -yyXiKHjTj&tCfc^T, $?,tCMfB^©P^S# 
fc«fctfl»IEk5?;*3'©f£ttl$S:**P£ l,Tl»ffi£«E«« 

L^aPI-feffl©mffiTlKi!)T#, V h»J 

[0 0 3 0] S?.l:$fc±E7i'T-f7'ELVhUy^ 

iSS* -5 < i fe-O ©7, -f y > y*fS ^ i tfffl 
tlfeOT, $A (C±IB E L V h 'J y y 

[0 0 3 1] #£91T*«±f2X-f y?->>?m^%: 

mm h 5 > v 5 x ^ t -r * 3i <t **t * © t , ttWi%>m & 

ii5<, 6*/J^T. EL$ffgO^^EL7hUy^ 
[0®©®¥/«Cltt^] 

[01] a*«flDELVh"Jy^7©lt-y ble!S§£^ 
T0T$>^>. 

[0 2] (A) »4*5SW©IB-IIJ!i«frJ:*EL-7hij 
•y^X© 1 t*>y MsIg&T'a5^„ (B) teSgr^JSWcJ; 
■SELVh'J >yi7X©l h*<y 

[0 3 ] ^*#<J© E L V h 'J y ^XtCiStt* V h >J y ? 
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10 



5 >^0T&3o 

[0 7] a5fe«©ELVhiJy^^©563t»«»*Sr* 
T0T&&. 

[0 8] *89IfcJ;SEL-7HJy£ 
£^T0T&<5„ 

[0 9] *»Wfc«fc*ELVhUy^;*©*r&f&#f§^ 

cel el*? s 
sw ELmTmrnnM^-i v a 



QD 1 MUSSyW y?>t?m^- 

Qw x-^Sii**^ y^y^/m^ Ql 

csi m-©x-3'{SJtffla>7 : >-y- 

Cs2 |g-cDx-^«J#ffl3i>x>-y- DATA 

STROBE XhP-^ft^ LATCH 

RST 'JtyhW Ts 

Td SEW;B#r^ Tw 

T r #Sg«)P#K L o n 

. mmmm^tm 

L o f f 



[0 1 ] 



[0 2] 



DATA 




(A) 





|Sw 


LATCH 




Cel 




Qw 









DATA I 




,S(«EVa) 




Cel 




(«SVa) 



[03] 
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[0 4] 



[0 5] 




[083 




DATA1-n 
STROBE 1 
STROBE 2 . 
STROBEm a 

Va - 



Ts 



_t~l 



_t~l 



[0 6] 




OATAKn XXXXXi -1^1^ 
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[09] 




' mmmia cto 



mttiBl ¥f£l 3^8^ 8 B (2 0 0 1. 8. 8) 

i^mmiE i ] 

> <t ag t \z mmmm £ n>t el*7 * ^ ^ 
umbel*?- <Dmwi/itmh\zftm.-?z> ; T-ir *«»-r* 

xiw»att5« 2 ©x-* wesi 1 ©x- 

mm&<D 1 h e l BaK**?*- 
we&#©i he lbis^©^— 

T, iftEx-^SS&^BKRtfiKIE^ y ^gB£*£TWE 

nzmmzwz&is£o\zmj£-2tiT^z>z\££ftWLt 



-y 9- > v t mmmm t \zmmmm s ntz e l ss§7£ 

*A/fc* 1 My hELBK^hU yi?X^tt57? 

WE E L SffflI|i/#lfil;^M5f-^ £S8 
l . $ ns * * 0 WE X -f -y > ^*7 s * 

■5 ^ fl^a*tt*& a nfc t *. Kf- 9 * mEx - * 

Sttfc t # ic. WEX'f y ^ > itm^tf* y tts.z> «fc 5 

tcWEx-^fi^BBWU-fey H^T^Uty 

f 3 7 £ r-f 7" E L V h U i7 X &B9b-f£ffi4H0ff&tt 

WES-1 tfy hEL0KtC7 f -^fll^*«*&-r4a:t"b 

n i; i Mv v e l @ss(c^©x-^»^^**iswt* 

•3tJl^ hEL0SS©EL^7^)t^mS©B# 
IHMSiai^fc. iltyhEL 018© U -fe y h&lcWE U 

w esn«fi t we e l ^7 1 ©&*££ imam^ i; 

TMfrraX'f y^#Ktt&ftfc38tt811fi:**U WE 
^•^^©m^©^ 3>^iC*f*SLT. WEx-* 
SCJS U T WE E L ^7 £gg» $ ■& * KB IK) * © * WE 
t WE E L *7 1 ^ttit^ffi i r * UMBIWWe 
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M y b E L mmzief Lgft 5 * -f 5 > ^Tttl 73 £ *l* Z. 

[»#9I5] Bg$£4Stt<Z)m^fM*P&a££t> 
T, 

Huteu-tr-y hffl-^«> Ku-ty m^AA^ns 1 1* 

y bELlelS&tgftS 1 t'y h E L HI8&(C^-r^HtIf2x 

<D\mm^ m$k<Dwim 1 tfy b e li@i8SPpTt?s^»c- 

T. 

iWfEra&ttfls t mie e l t (Dmm^ nmmn \z m c 

1 My hELIelSStC^tHUfB^-^m^WS^iA^-^ff 
5»IBHc*^T. MB5X-1' y ^ Sett LiurfBELjSi^i: mf 

ftmcomm&m&mt. z.vmn®mgiw\z£-DTmm 

[0 0 0 1 ] 

[gi!±©fijffl#lf] *»!BttiUi?hnH*7t> 
[0 0 0 2] 

*»T*>#E LSS^tC^©^ft©fMWr&gftX-r y ^> 

&&tfm#>t>nT^2> (" TFEL Edge Emitter Array for 
Optical Imaging Bar Applications", Z. K. KUM, et 



al., Proceedings of the SID, Vol. 28, Jan. 1987, p 
p. 81-85) 

[0 0 0 3] £»©7*x-r -fmELftytmmzmmt 
•?Z>n%.W)-? b V y 2 2 b *) 

ELfH^fc^tJl £y hS*IUgS (J^T, Ik'yhEL 
lalttXttl t*y M3g&£H5) cne. 
1 k'y hHlK«»Bih7>> 5 X^ (KT. TFTtH 

o) m<D7,^ y^ysfm^-Qn iz&vmmznz. *-r 

ffla>r>i)-Cst, giJ(DTFT7-f «;f>y*fQw 
tfc«kOfWWSnTU*. 6-1 t'y h0»CSI6nfc7 s 
-^{t^DATASrTFTX-f 7f>^ifQw©t> 
/*7(cJ:D'r-*ffi&ffln>5 :: >-9-C s lc##&tr. 

y^>y^QwO^->/^-7ttlf^$iJffllga^e. 
©X hn-7*f=^STR0BET'fTftt>n^„ ^-*ff*t*^ 

REL*^£»3tesia:4*iM§#©£*tt**&-e* 
d, 3>t : >-9-c sifiiswoMziem-zn* Zroftmn 

-fy^>y^QD A«*aU ^©^^EL*^C EL *5 

iWfflAcii (iiiiEva) Ammmm^^m 

J*U igtb*igCioTEL*^C E L^«j$nT^^:-r 
#jA*nfct#fi*^Q D *»*7«l8tft*fc«>, EL 

^ffif#n >x>-y-tcll^:t'RjfM©5 =: -^ 

fc£9> LTE L7 h 

tc«iPigs«fiK©ffi*©feJ6. a«*ii©K«ittm*^ip 
[0004] £©1 fy h@8&*#l8c^tr7^^>r^'E 

L V h 'J y ^XttliCf t±m7n »/ (mteStfc) 
K#»U ^ayJBnfl (nteg&) ©lHyhll 
RSttrtaWnXmThU y XlCtfUST -5 3. 

(0 3.) . 0 5ttCffli^Of- *©##&#•:£& 
2r^t?-rt.©T\ 1 MillT s (-T^T© l t'y him 
»S-|5|j£S-r-5K:&gfti*W> AHtT^ny 2 Zt\z 
X HP— •7'fi^-STROBE lft l^L STROBE m ©^tTnfH 

©i My bmmzmm m%) /tmm m%m ©m 
^*««*a*n. v h u y >? 7,±w<D%Ktmtfimm-a 

n5. 13 ^-STROBE fCiORJtx-^OS^ii^Sn 
1 tfy Ma»tt5 s -^»*ii*£taoS«jt*»!IBJ' : f 

tttitiicioiftsn*. ffiot, z.e>ms& i e 

y h0tt©B»»IWTdtti£SE»!MT s tl^bTftttn 
«ftCft^. -Tftt)%-*3lEaiMfcfe^TB«i«ffifc:» 

•r*t^OEL* J ftt#56>t»!W»fTa»c3E3t«S«« 
LTfr< (07) . 
[0 0 0 5] 
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5©T\ %7^EF B 1ICfett^>^«L o n <h%^EP B ^(C^< 
imXMffilZ tertZKML of f .httEcl 7 tCTKf^ D 
Loifll #fg7fcKF^^T&©MgiP#©^ 

©ItLon/Lo f f^tg<f^Cfc^ltgnii. 

it^5£i$^Sg©@^(tfflc<>3*§£. ^©isUiUfcte 
gasA-ftp^s^/uT^s,, 

[0 0 0 6] f^t*lTOEL7hU -y^XtC&ttS 
[0 0 0 7] 

*mA\$7i?T-<< ^ilELTh'J ->i7Xc7D^EL^ 
&%^g-tir^ §glji»g,ISgi!i^Jh^T^-^fflF B 1 (nx 
mV h U -y ^XtcH-ra 1 f-y MglBS^©^— 5><D%% 
&fr<Dmti5frt,. mC 1 fa'-y Mfili&t':fc©^-*©#g 

[0 0 0 8] Z*>\ZZ.(»^Wt : £:%f1Z.-$ : bt. fclbfyh 
0SS^©x-*©«#ii^ iBliliia^ll#fflX^§gijl<$il: 

[0 0 0 9] 
[0 0 10] 

[H^j] if i , if^n 3 xttiiacia 7 (c^sfgw 
©^gUT&£M^fr<8gg £isi%^-5 n 02 (a) ft 
^%B^o f§wiai^g^ffli^n^EL-7m 

^^EPiD$n«.EL*^C EL <i:7>'f -y^>^^QD 

-mzmmbyyzsx? (jjtf, tft Lmo) r$> 

*te02 (A) ©fllTte, %t&ELm?<D%ft/4¥%ft 

D-Csit. a>^>-y-c s i ic;i©^— p&wg&ts 
1-&fca6©fe2©a>x>-y-C s 2 3>r>1tCs 



2 iCiW^'-^il^-^S^iA^. Xt3?8£-f ££:£>© 5 

MlrQl feTFTT&-5>. 
[0011] T-^S!^1 , -7? : >^il : Qw©AA« 

[0 0 12] -y^>i7 , *^ L Qw©m^««$e.lC7 
>y^»^QL ©A^SsstCtt^n. ^ y^*^Q L ©ffi 

©m^<!:^>K<!:©F.S]iCgS-©7 : - 

[0 0 13] ;itt£>©;W 7f>^il 1 Qw, yyj-m 

fPSgTSsOTsns., 

[0 0 14] EL7hiJ7i'^«^©i2 (A) ©1 k* 

hiiis§$Wi<h-r-5#»©EL^^tj©-e« ggsb 

©ffi:£±nfl© 1 h*y h0SS£-£tJ:/n'>- :?m{i (.mlt 
mm iC^fiJU 124 (A) lZOkT£o\Z&7ay?\Z 
nfl!©:r— ^DATA 1 - DATAn (n«B$0 
J^KU n Xmrom^Wv h 'J m 

■r co e l © ^ © ? y ^mn & *a \z r 
[0015] 04 (b) \t*%wv>w,-$kmm\ztez>E 

L?hU7i'XT, 02 (B) «^C0 1 t*-y hS^lHlgS 
©M^^t. CCD*S£^J«0 1 tI*-r^*^JCO 1 \>y 

s IZ&ftZntzELmmT:-? ZttMTZtctbCDV-ty 
hift^QR Sra>^>1tC s iM^iJlC^Ufe^cDT* 
-So U-fcy hTW >^^Qr %TFTT«6Ktt, 
sStiijg«®^T r -5'«^pffln>5 ; >-y-C s tWM\ZfeWL 

$n^o jl"£<d?- bizm^fflmskmzmwiznz. z\ 

[0 0 16] 06 (A) *#BHbT±E©*fSWOSB— 

i <a© i fc-y hms&$#tf«^«-*5tv h u 
izmsztirz^. 

[0017] iiM(D-M^mr s iz&^xmm&mm 

##^^nxfT<o ita^itfes tx±z±>2M 
iQwti^-^i'^n, 7-?«:©j>f>D-cs it; 
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[0 0 18] ±iWr-$'m%&?)--t) i -?'<T(D7ny{7 

{z~d^t%§t?z>£ (0 6 (a) (DmmTwm&m) ? 

»r-^>T>tCs 1 IC&it 3*1X1^*: EL* 
^nSiTE L^iElix-^*^ >7 ; >-9-C s 2 

mnmv & iz^omm-znTmytTz, 

[0 0 19] 3^& 1 _SttEL* ; p«:B«i$-&fc^x- 

mmim^ ^-^mz^-x^ntzt^iz, 
^-n*T-n>T : >itc s 2 tii^nt^iti^^t 

$tlT, X-f-y^>^*^QD &*7*km\Zh, EL* 

b m*®&\z&rtz>7<v?mTQi J)mm<D ? v ^mn 
izmm-znT&v, r^x(DELm^mmizmm^± 

[0020] vy^mnt^^x^nx^hnmTdtim 

n^o zwrnsmm (Tw+Td) tt^*BtMTsj;D 

^<D7£&mfflfo\z5£%z»±2-nz,. ^-©^ 
^M^$n^*TcoB#WT r izmmftikzn. $.tz, c 

s lfeii^Cs 2<Dl&mfr teZtl% (0 6 (A) ) <, 

[0021] ^, 77^ql lao^fnroELiffe 
m^\zmm$nmmzmwsw-±^n^>(Dx\ whnmfev 

ateZ<DmmmW*(Dfrftm-£liZ>&vlZVThJ:^o 

[0022] -mzT-?<DW2&wi#'%izm.mmiz 
nfTT£3#^. z\(D£? \zE.m<Di^m^m^izm^ 
■e s c t tc «fc o t m-fe&m m n \z s> ©» 

[0023] »&jfi2, araau. a^Lxa 

TiBETS. 0 2 (B) fcL £<PJ3#iM»&«fc.J:oT 
t. fefc . 06 (B) te02 (B) CStEL7h'J -v 



9EL*^©«l&!0*ffjl:Sn*. fc£U d©'J-feyh 
tt58tt«»BB*&«. -3t3tEKrW«t 0 "bfi^WMT d Icff 
ftfc>n-S (06 (B) ©TdL Td2m . cn^cD 

e l m =f « & -r l t> r ^ x n m tc ^ s -& -s & s « & 

!JS&lCir-*£#£&tMi^STROBE i^TSCW 

[0 0 2 4] Z\<DmmJH£XlZE LBBMUSS 
£U &ELif©^M5-«i:t5fc*. igfftm 

@^cot\ sEL^wKiswiiBfissEiBaEi^mro-a 

MliMMST'fflWT r = T s - Td. BIfrf? 
[0 0 2 5] ft, 06 (A) l:ibfcj;^i:77fl^ 

[0 0 2 6] BJLki^fc.k'Sl;:. #EL*fC3lii:I 

ifio^itSr-^acMMinMilMHrtf^fe^xt, 0 8 

\zELm^(Dm^smt-r^-^mm (87*^ 
as© r^Kiwj ) n\z&&Tz>o %ytvL?$xmmr 

®-j£SEI$MT s rtOT^SS* I *^IHHfD*»6^MT 

(0 8© r^fg^KISU ) Ts(C*lt 
I ©B#rfl«7>*L o f f «i©«^^FS©fe 
<75T*S» foTEL7hU7 77tLT©WfiS;fi 
^ttlJLon/Lof ftfeW^, L o n £ffF#ISfit 
l*3tffi^OO«i!i^H(|TdSrSI6lx, ^t3jtLon/L 

o f f s*€r<-r*d£a«g#;sn*. i-5T*^Byi 

Offt*aci^. (0 7) t43lt-5L 

o f f <D^&ft*iimWrtfe<DLon\ZfyK)TLfvX'^ 

Td^S*S-r^^i:tCJ;Dit%tC±fEitL o n/L o f 
f #S»WK**<efe#3ns. fi£oTa*HBfiLo 
n & WSEffrtH«^t5oeiftlBfWT d S^ffiT?. - 1 

tniiin. igwffl^Td. ^swraTsiicfc^jtLo 

n/Lo f f ©IW03£ttW&HtRttH9lC*bT**. 

9©J:-5<c»ttH**»T*<t#»ir**6n*. «sj 
AJi. Lon/Lof f0fF§^n?>iItTs0fft 
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(12) 



[0 0 2 7] 

X-f y7->ifm^&*$:TmmiZ?%£o\ZLtc<D-n. 

ffi*«l:±5lt*ftt:ft^i(Et>aSTEL"7 h 'J 
[0 0 2 8] *fcC©Kft*feT?tt-jfeSESBiairt<0«ft 

«?b t iinic« < B»» jh« w t o Jt * a«-r * c t 
ck o , mmtytm^vc Lon/Lof fssaciRT 

[0 0 2 9] ffi£aLL£ft£f£ | »tt. ±|B0D7^ 

*-5©T. #EL* ; pttPI-Haffl©«ffiTffi»T*, V 
[Effi©fS*^iftW] 

[HI] ««©EL7h'J y^XCOl tf-y h@g§^^ 

[0 2] (A) tt *«fc«& ttMO«-<P*tt«K*H- 
5ELVMJ y^XCDl h*>y (B)te£ 

© 1 b*-y MHi&T**. 
[03] fi£#«©ELVhU -y^XtCfcttSVhU >y;7 



[0 4] *MKffiS %WtP»-<P%«fflJ3,fctttB-<Pjg 

[0 5] «e*WO«^^-f 5>^HT»*. 

[0 6 ] *MK«S« WflP«-g)»lliW^J:tftt-g)ft 

[0 7] ft*«©ELVHJv*X©£3te5fi£#*S* 

[08] *38WK«fc*ELVhUy*X©5Sft3&flWHi 
£^"f 0T-&-5. 
[0 9] EL^HJv *X©ff5&383fc«*§- 

CEL ELif S E 

Sw ELKfBlfB^'f -J/5 1 Va E 

L$f»fHE 

Q D 1 t'-y MUSSX-f y3->9*Ff- 

Qw f-3'i#)iW'fyf>y* ; F Ql ?v 

Csl SS-ODx-^Jtffl^T^-S- 

Cs2 JB:r©7 f -*«J*JB:i>5*>-3- DATA 

STROBE Xho-^M LATCH 

RST 'JtyhW Ts 

T d T 

T r *MUb*M L 
o n mmmmytm 

Lo f f 
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